Minimum detectable change in motor and prefrontal cortex activity over repeated sessions using 3T functional MRI and a block design.
To determine the minimum detectable change (MDC) in functional magnetic resonance imaging (fMRI) measurements of brain activity over repeated sessions with 95% confidence using a block design of tasks. Fourteen individuals participated in three sessions on different days during which four scans each of a motor task and working memory task were performed. Using a region-of-interest analysis of variance, we calculated the MDC in the volume of activated primary sensorimotor cortex (for motor) and dorsolateral prefrontal cortex (for working memory), as well as the percent increase in MR signal and the center and location of maxima of the activated voxels. The MDC of activated volume was 5.0-8.8 cm3, and the MDC of percent increase in signal from baseline during tasks was 0.3%-0.6%. The MDC of the center of mass of activity was 3-4 mm, compared to 6-10 mm for the location of maxima. fMRI measurements that quantify the strength of activity in response to tasks and centers of mass offer sensitive measurements of change over repeated imaging sessions. fMRI can be used for serial investigations of individual participants using simple motor and cognitive tasks using a simple block design.